Abstract This study is the first to provide a causal estimate of the cross-spouse subjective well-being consequences of unemployment. Using German panel data on married and cohabiting partners for 1991-2015 and information on exogenous unemployment entry due to workplace closure, we show that one spouse's unemployment experience reduces the life satisfaction of the other partner. The estimated spillover is at least one quarter of the effect of own unemployment and is equally pronounced among female and male partners. In addition, while wives' life satisfaction does not recover even two years after their partners becoming unemployed, husbands only react to their wives' joblessness during the first year of unemployment. Our results are insensitive to income controls and the couple's position in the income distribution, thus reflecting the non-pecuniary costs of unemployment. Although the income loss hardly explains the negative spillover effects of unemployment on spousal life satisfaction, we document large declines in spousal satisfaction with household income and living standards. This finding supports the argument that the costs of unemployment borne by indirectly affected spouses extend beyond the loss of consumption opportunities and might be rather related to social values attached to market work. Being robust to a battery of sensitivity checks, our findings imply that public policy programs aimed at mitigating unemployment's negative consequences need to target not only those directly affected but also cohabiting spouses. J Popul Econ (2019) 32:799-844 https://doi
1 Beyond the associated long-term income declines (e.g., Couch and Placzek 2010; Davis and Wachter 2011) , individual unemployment is linked with worsened physical health and mortality (e.g., Gerdtham and Johannesson 2003; Sullivan and Von Wachter 2009) , mental health declines (Kuhn et al. 2009; Marcus 2013) and can increase the probability of suicide (Avdic and Chevalier 2016) . Browning et al. (2006) , Kuhn et al. (2009), and Schmitz (2011) find no causal effects of unemployment on physical health. However, Kuhn et al. (2009) document associated mental health effects. 2 Throughout this paper, we use the terms "spouse" and "partner" interchangeably. "Husband" is a heuristic used to designate the male partner, while "wife" denotes the female spouse. Cohabiting couples do not need to be formally married. 3 Throughout this paper, we use the terms "plant closure" and "company/workplace closure" interchangeably. Furthermore, we use the terms "unemployment" and "job loss" interchangeably.
The decline is slightly smaller (0.25 points) for the average woman whose husband loses his job, although the gender difference is statistically insignificant. Furthermore, we also discover that the life evaluations reduction is also mirrored in the declining satisfaction with household income and living standards.
In addition, we investigate the subjective well-being trajectories of partners before and after involuntary spousal unemployment. We show that wives do not adapt to their husbands' unemployment, while the pattern for indirectly affected husbands is less clear-cut. Our results are robust to several sensitivity tests, such as controlling for job loss expectations, panel attrition, partnership dissolution, state-specific shocks, and local-level unemployment rates. We also test for possible channels behind our results and conclude that the negative effect of spousal unemployment is independent of current and future income, the unemployment duration, as well as the couple's position in the income distribution. Taken together with the declining satisfaction with income and living standards, these results suggest that in a country with a liberal unemployment benefits system such as Germany, the stigma attached to living on public welfare rather than the financial concerns may account for the well-being losses that we document (Chadi and Hetschko 2017) .
This paper focuses on the cognitive component of subjective well-being, namely life satisfaction. 4 It thus differs from the related scholarship on the mental health consequences of spousal unemployment (e.g., Bubonya et al. 2017; Marcus 2013; Mendolia 2014; Siegel et al. 2003) . At first sight, it may seem that mental health and subjective well-being are synonymous. Nonetheless, despite being conceptually related, mental health refers to the absence of depression and chronic anxiety, while life satisfaction is a global reflective assessment of one's life as a whole (Diener et al. 1999; Flèche and Layard 2017) . While both mental health and life satisfaction are subjective states, mental illness is typically diagnosed by a medical professional. Finally, the correlation coefficient between mental health and misery (low subjective well-being) is as low as 0.1 (and as high as 0.4), implying that these are two different constructs (Flèche and Layard 2017) . 5 Building on the extant studies, our contribution to the literature is threefold. First, we provide a causal estimate of the effects of spousal unemployment on the other partner's life evaluations using representative household German panel data. Second, in addition to studying unemployment's externalities in terms of spousal life satisfaction, we are also the first to consider the consequences of unemployment for the indirectly affected partner's satisfaction with five different life domains: leisure, housework, household income, standard of living, and health. Third, we document novel results concerning the anticipation of and adaptation to spousal job loss due to plant closing and we compare and contrast these patterns with the anticipation of and adaptation to one's own unemployment due to company closure in our sample. Finally, we carefully consider the robustness of our findings and whether income considerations could be driving our results.
We argue that a causal understanding of the size of the spillover effects of unemployment has important consequences for the design of social policy. Our findings 4 For further information about the other subjective well-being dimensions and their determinants, see OECD (2013); Graham and Nikolova (2015) ; Helliwell et al. (2016) ; Tay and Diener (2011) . 5 While mental illness explains most of the variation in low subjective well-being (i.e., misery), it is one among several determinants, including poverty, unemployment, and physical health (Flèche and Layard 2017). highlight the relevance of unemployment's within-couple externalities and expand the state-of-the-art knowledge of such interdependencies. As such, the results imply that effective public policy programs aimed at mitigating the negative consequences of unemployment should adopt a family perspective. studied cross-spousal spillovers in life satisfaction due to unemployment. Specifically, using GSOEP data for West Germany for 1984 -1989 , Winkelmann and Winkelmann (1995 show one regression table whereby in addition to controlling for one's own unemployment status, the authors also include indicators for the partner's employment status. 9 The study shows that conditional on one's own unemployment, partners' unemployment reduces female life satisfaction by 0.5 points (on a 0-10 scale). Men do not experience additional declines in life satisfaction above and beyond their own unemployment. While the Winkelmann and Winkelmann (1995) work is important in highlighting the within-couple externalities of unemployment, it relies on data only from West Germany from the late-1980s and does not differentiate between voluntary and involuntary unemployment entry. Specifically, own life satisfaction or the life satisfaction of the spouse may be correlated with the unemployment entry, thus biasing upwards the coefficient estimates in Winkelmann and Winkelmann (1995) .
We also point out that our paper substantively differs from Luhmann et al. (2014) , who study 2973 couples in the GSOEP during the years 1984-2009 and document their life satisfaction trajectories before and after unemployment using research methods from the psychology discipline. The models that the authors use have a number of limitations. For instance, they do not have couple or individual fixed effects and as such cannot rule out individual or couple-level unobserved heterogeneity. Moreover, the paper only includes a limited number of covariates (labor status, job security worry, children, relationship duration, income gender, and age), and individuals appear in the regressions more than once as part of the same couple. The associated declines in partners' well-being is about 0.32 points on a 0-10 scale (relative to the baseline) and the authors document anticipation effects one year before spousal unemployment and no adaptation two years following the unemployment episode.
Finally, the present study is related to but distinct from the growing body of the literature on the mental health consequences of spousal unemployment. One of the first nationally representative analyses offering a household-level perspective on unemployment uses 1987 Irish data to demonstrate that husbands' unemployment is unassociated with wives' mental health (Whelan 1994) . Exploiting British panel data, Clark (2003) discovers that the negative mental well-being consequences of unemployment are partially mitigated if the spouse or other household members are also unemployed, highlighting the social norm of unemployment. Using panel data on older adults from the Health and Retirement Study, Siegel et al. (2003) find no association between husbands' job loss and wives' mental health, which is consistent with the crosssectional results of Whelan (1994) . Several papers explicitly tackle the endogeneity between spousal job loss and the other partner's mental health outcomes. Specifically, based on [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] German panel data and a difference-in-differences matching estimator, Marcus (2013) finds that unemployment negatively affects own mental health as well as the mental health of the other spouse, with the latter effect being smaller. His results further suggest that the decreases in spousal mental health are larger when the husband (rather than the wife) becomes jobless. Mendolia (2014) tackles the endogeneity of job loss by focusing on redundancies in declining industries. Using a logit fixed effects model and the first 14 waves of BHPS, she finds that both partners in British couples in which the man loses his job experience poor mental health. Bubonya et al. (2017) utilize Australian panel data and mitigate reverse causality problems by relying on a fixed effects analysis in combination with lagged spousal unemployment. They demonstrate that husbands' mental health does not deteriorate due to their wives' job loss. However, the mental well-being of wives declines after their husbands' unemployment, but only if the job loss episode is sustained, or couple had financial difficulties or relationship strain prior to the unemployment.
Data and variables

Data
We rely on the GSOEP, which is a representative household panel in Germany (version 32.1) (Frick et al. 2007; SOEP 2016) . The data offer a rich set of variables related to subjective well-being, health, demographic and labor market characteristics, income, household composition and finances, as well as family biography.
The main dependent variable is overall life satisfaction measured on a scale of 0 (completely dissatisfied) to 10 (completely satisfied). In separate regressions, we utilize variables capturing satisfaction with different life domains such as leisure time, housework, income, standard of living, and health status, all of which are measured on a 0-10 scale (see Table 10 in Appendix A for variable definitions). The satisfaction with housework is only asked to those respondents who are engaged in household chores.
The GSOEP includes a variable reporting all types of labor force status since the last interview, including private employment, civil service, self-employment, apprenticeship/traineeship, registered unemployment, retirement, and being in education. In addition-and importantly for our identification strategy-starting in 1985, the GSOEP introduced a question on the reasons for job termination and since 1991 the answers have included a category for "place of work closed," which allows distinguishing between voluntary and involuntary unemployment (Kassenboehmer and Haisken-DeNew 2009) . We exploit this information to construct an indicator for exogenous spousal unemployment. However, since the possible answer categories in 1999 and 2000 excluded company closure, we omit these two years from our analyses.
Our analysis also utilizes the information on indirectly affected respondents' demographic and labor market characteristics such as age, education, health (number of doctor visits and disability status), marital and labor force status, working hours, as well as household characteristics such as number of children, household size, household income, home ownership, and place of residence. The year 1993 is excluded from the estimations due to the unavailability of the doctor visits variable. In separate regressions, we also include controls for the directly affected spouse's future job loss expectations and the duration of the unemployment episode due to plant closing. Table 10 in Appendix A describes the variables used in the analysis.
Analysis sample
Our analysis samples comprise cohabiting couples-regardless of their formal marital status-matched based on spouse and household identifier variables observed from 1991 to 2015, with the exception of the years 1993, 1999, and 2000. We separately examine couples in which the husband enters unemployment from those in which the wife enters unemployment. The directly affected spouses are defined as those who potentially experience unemployment due to plant closure and are full-or part-time private employees in the previous time period (time t − 1). The "private employee" category excludes pensioners, civil servants, self-employed, and those in military/community service and students. 10 In the current time period (time t), directly affected spouses either continue to be private employees or become registered unemployed and experience unemployment due to company closure.
11 In other words, spouses in our treated and comparison groups start from the same initial labor market condition, but in the next period we observe them, some experience joblessness due to company closures (treated group) while others remain continuously employed (comparison group). To capture the working-age population, we restrict the ages of the directly affected spouses to range between 18 and 67, while the indirectly affected spouses can be of any age and employment status. We exclude couples in which both the husband and wife simultaneously experienced job loss due to plant closure.
Our "husband" analysis sample (where the wife potentially experiences exogenous job loss) comprises 51,816 couple-years, or 10,682 couples, among which 201 wives experience job loss due to plant closure. The "wife" sample (where the husband potentially experiences exogenous job loss) includes 62,903 couple-years, or 12,208 couples, among which 280 husbands lose their jobs due to workplace closures. Tables 11 and 12 in the Appendix furnish summary statistics.
Empirical specification
The life satisfaction Y of the indirectly affected spouse i observed at time period t can be specified as:
In this setup, the unit of observation is the couple-year, while U S is a binary indicator for spousal job loss due to workplace closure. In the "wife" sample, U S takes the value of 1 if the husband changes his labor force status from being a private employee to being registered unemployed due to a plant closure, and 0 if he remains in private 10 We focus on "private employees" and exclude other employment types because our treatment variable is defined based on "company closures." Specifically, civil servants are unlikely to experience workplace closures and their employment status cannot be affected by the treatment. For the same reason, we exclude students but include trainees/apprentices in our definition of "private" employees. The self-employed are also omitted from the analysis sample, as they are not subject to unexpected and exogenous unemployment by nature of their job. 11 Because the GSOEP is conducted once a year, the job loss due to company closure could have occurred any time between two consecutive years (i.e., time t − 1 and time t) in which the respondent is observed. employment. Similarly, in the "husband" sample, U S is defined with respect to the wife's employment status. Furthermore, X is a vector denoting the indirectly affected spouse's individual-level characteristics (age, age squared, years of schooling, labor force status, annual work hours, annual doctor visits, and disability status) as well as a vector of household-level controls (including the number of children, household size, home ownership, (log of) total disposable household income, indicator for west/east of Germany and federal state), γ and τ are individual and year fixed effects, respectively, and ε is the stochastic error term. Given the individual fixed effects, the subjective wellbeing consequences of spousal unemployment are identified from variation coming from couples in which one partner changes their labor force status from being a private employee to being registered unemployed due to a plant closure. Furthermore, as explained in Section 3.2, by construction, spouses are matched using the spouse and household identifier variables. Each individual is thus representative of the couple and individual fixed effects are thus also couple fixed effects. As such, the fixed effects capture selection issues associated with household formation such as assortative mating. Our specifications are therefore robust to certain types of endogeneity related to time-invariant individual-and couple-level heterogeneity that is simultaneously correlated with job loss and subjective well-being. All models are estimated separately for the indirectly affected husband's and wife's life satisfaction outcomes, and include robust standard errors, clustered at the individual (couple) level.
One objection to the specification above is that the income variable may be endogenous with spousal employment status: unemployment reduces household income, which in turn lowers life satisfaction. Ideally, we would like to control for an income source that is unaffected by spousal unemployment, although finding such an income variable is non-trivial. To understand the extent to which our results could be driven by the endogeneity of the income variable, we compare and contrast specifications that control for household income from asset flows (savings, dividends, and rents) with those that include disposable household income. While also potentially being endogenous, household income from asset flows is only indirectly related to labor income. In addition, we also offer specifications that exclude the income variable. Nevertheless, excluding income from the regressions altogether changes the interpretation of the U S coefficient estimate. Specifically, when we control for household income, the parameter β represents the non-pecuniary "costs" of spousal unemployment, i.e., the well-being consequences of unemployment above and beyond income (Winkelmann and Winkelmann 1998) . Given the similarity of the results with both income variables, our preferred specification is the one controlling for real disposable household income, which is conventional in the literature on subjective well-being and unemployment.
Because life satisfaction is an ordinal variable measured on 0-10 scale, we should technically estimate Eq. (1) using an ordinal logit or probit regression. As is common in the literature, all specifications use ordinary least squares (OLS) individual fixed effects since ignoring the ordinality of the data holds little consequence for the end result (Ferrer-i-Carbonell and Frijters 2004) . The fixed effects regressions and the fact that unemployment entry due to company closure is exogenous to spousal life satisfaction allow for the causal interpretation of our estimates. Nevertheless, one may be concerned about the violation of the assumption on the exogeneity of unemployment due to plant closure if employees or their spouses anticipate unemployment. We test the validity of this assumption by including a control variable for the (lagged) job loss expectations of the directly affected spouse. In addition, we provide a battery of sensitivity checks such as controlling for attrition and couple dissolution, accounting for the duration of the current unemployment episode, controlling for state-specific macroeconomic shocks, regional-level unemployment shocks, weighting, and using voluntary unemployment entry. We also show specifications using unemployment due to dismissals, which is another source of involuntary job loss but is less exogenous than plant closures.
Finally, we explore the extent to which our results are driven by income considerations and provide novel results regarding the anticipation of and adaptation to spousal unemployment following a method used in Clark and Georgellis (2013) and Qari (2014) . Specifically, we model anticipation and adaptation as:
where the life satisfaction (Y) of the indirectly affected spouse, the vector of covariates (X), and γ and τ are individual and year fixed effects, respectively, as in Eq.
(1). Importantly, Eq. (2) estimates the anticipation and adaptation effects based on the treated sample, i.e., all couples who will eventually experience unemployment due to plant clsoings. 12 To capture the anticipation of spousal unemployment, we introduce the leads of the plant closing indicator in Eq. (2). The three dummies U S −1 , U S −2 , and U S −3 refer to future entry into unemployment and are coded as 1 if the respondent's spouse will enter unemployment due to plant closure in the next 1-2 years, 2-3 years, and 3 years or more, respectively and 0 otherwise. Similarly, U S 0 denotes the entry to unemployment due to plant closure in the first year of unemployment. To capture the adaptation to spousal unemployment, we introduce the lags of the plant closing indicator in Eq. (2). The two dummy variables U S 1 and U S 2 take the value of 1 if the respondent has been unemployed due to plant closure for 1-2 years and more than 2 years, respectively, and 0 otherwise. U S −3 is the reference category in the estimation of Eq. (2). Given that all unemployment dummies are mutually exclusive, any individual is only present in one of the six categories at any given year. As we estimate (2) using fixed effects models, the comparison is within-individual and with respect to the omitted category U S −3 . Thus, for example, the coefficient estimate of U S 1 should be interpreted as the change in the well-being of indirectly affected spouses whose partners have been unemployed for 1-2 years compared to the life satisfaction scores of the same individuals 3 (or more) years before their partners enter unemployment. Similarly, the coefficient estimate on the lead variable U S −1 is interpreted as the life satisfaction response of the spouse whose partner will lose her/his job due to plant closure in the next 1 to 2 years. (1)- (3)) reports the results for men whose (female) partners experience plant closures. Similarly, the right panel (columns (4)-(6)) reports the women's life satisfaction response to their (male) partners' job loss. Models (1) and (4) do not control for income, Models (2) and (5) include a variable for (the log of) real household income from asset flows, while Models (3) and (6) control for (the log of) real disposable household income. In subsequent regressions, we only show the results controlling for disposable household income.
Main results
The estimates presented in Table 1 unequivocally demonstrate that regardless of gender, spousal job loss due to company closure negatively influences the life satisfaction of the indirectly affected partner. Men's life satisfaction declines by about 0.34 points as a result of their wives' unemployment. The effect is slightly less pronounced among women whose spouses become jobless, amounting to a reduction in perceived well-being by about 0.25 points. However, the gender difference is not statistically significant. 14 These coefficient estimates differ from those in Winkelmann and Winkelmann (1995) , who find that-controlling for one's own and one's partner's employment status-indirectly affected wives experience a 0.5-point drop in life satisfaction, while the coefficient estimate for males whose wives become jobless is positive and statistically insignificant. The divergence of our results from Winkelmann and Winkelmann (1995) could be due to the different sample selection and analysis period. More importantly, unlike in Winkelmann and Winkelmann (1995) , our estimates are based on an exogenous unemployment entry. Comparing the coefficient estimates for indirectly affected women that we find (0.25) with those in Winkelmann and Winkelmann (0.5) implies an upward bias when selection is not taken into account. 13 Regressions for the sample of married and cohabiting couples showing the effects of own unemployment on one's own life satisfaction are shown in Table 14 in Appendix B. Columns (1)-(3) of Table 14 present the results for men (who themselves become unemployed due to plant closure), while columns (4)-(6) demonstrate the findings for women (who themselves become unemployed due to company closure). The main takeaway from this table is that men's negative well-being response to own unemployment is slightly stronger than that for females. Based on our preferred specification controlling for household income, job loss reduces men's life evaluations by 0.98 points, while the corresponding drop for women is roughly similar in magnitude, at about 0.84 points. Our results are not directly comparable to those in Kassenboehmer and Haisken-De New (2009) as we have a matched-couple sample, the sample restriction that individuals are private employees in the year prior to unemployment, and we use different years for the estimation. Kassenboehmer and Haisken-De New (2009) essentially show that after controlling for unemployment, there are no effects of being unemployed due to company closings for men but there are large effects for women. 14 In Table 15 in Appendix B, we test whether there is a gender difference in the estimated effects presented in Table 1 . Specifically, combining the husband and wife analyses samples into a single dataset, we run a regression interacting the gender of the indirectly affected spouse with spousal unemployment. In Table 15 , the coefficient estimate for the job loss variable (− 0.35) corresponds to husbands' life satisfaction reactions when their wives become unemployed and is a direct parallel to the finding in Table 1 , column (3). The coefficient estimate for women whose husbands become jobless is given by summing up the coefficients for job loss and that for the interaction variable (job loss×female) and corresponds to the finding in Table 1 , column (6). The slight difference in the coefficient estimates is due to the fact that we have couple fixed effects in Table 1 and household fixed effects in Table 15 . The interaction term is statistically insignificant, suggesting that there is no difference between the life satisfaction responses between spouses of both genders. Put simply, husbands and wives care just as much when their spouse involuntarily loses their job. (1)- (3) is 201, and in Models (4)- (6) is 280 Furthermore, the results remain unchanged when excluding income and controlling for household income from asset flows, which suggests that our results capture the nonpecuniary costs of spousal unemployment. Benchmarked against the coefficient estimates of one's own unemployment due to firm closure for the couple sample (Table 14 in Appendix B), our results represent about one third to one quarter of the life satisfaction effects of one's own unemployment.
Another way to quantify how much spouses care about their partners' job loss is to utilize the life satisfaction valuation approach. Specifically, we calculate the amount of household income required to compensate the indirectly affected spouse for the life satisfaction penalty resulting from their partner's job loss. Based on the sample mean of real household income of 46,000 Euro, male partners need to be given about 49,300 Euro. For indirectly affected women, the corresponding compensation is about 52,000 Euro. 15 The findings thus far indicate that the costs of unemployment are non-monetary and large and are also borne by indirectly affected spouses.
The coefficient estimates of the control variables in Table 1 are generally in line with the economic theory and previous studies. For instance, a higher educational attainment is positively correlated with the indirectly affected spouse's own life satisfaction. Likewise, home ownership-which is a proxy for wealth-and household income are positively associated with spousal life satisfaction. Like other studies using the GSOEP (Frijters and Beatton 2012; Kassenboehmer and Haisken-DeNew 2012) , we fail to document a U-shaped relationship between life satisfaction and age in fixed effects estimations (see Ulloa et al. 2013 for a review). Finally, disability status and the annual doctor visits-both of which are proxies for health status-are negatively associated with life satisfaction. In addition, while the magnitudes of the coefficient estimates for the control variables are generally the same across genders, those for one's own unemployment have a substantially larger negative effect on men compared with women (based on the coefficient estimate for registered unemployed).
Robustness checks
In this section, we explore whether our results are robust to a battery of sensitivity tests. Our first check concerns the exogeneity of the company closure variable. Like Kassenboehmer and Haisken-DeNew (2009), we argue that plant closures are exogenous from the perspective of the individual respondent or their spouse. Nevertheless, one concern might be that employees who remain at the firm until the very end may have had reasons for doing so despite knowing about the looming closure. As Kassenboehmer and Haisken-DeNew (2009) point out, if a company takes a few 15 Following the conventional life satisfaction valuation approach (Clark & Oswald 2002) , we calculated the compensations by dividing the coefficient estimates for spousal unemployment by the household income coefficient and then multiplying by the sample average of household income. For male partners, based on the coefficient estimate in Table 1 , the corresponding valuation is given by dividing the job loss coefficient of − 0.340 by the income coefficient of 0.321 and then multiplying by the average household income in the sample of about 46,000 Euros (reported in Table 11 ). The compensating valuation for female partners is calculated in the same way. An alternative quantification method proposed by Knabe and Rätzel (2011a) takes into account intertemporal spillovers of temporary income compensations. According to this approach, the monetary compensation we calculated based on the standard approach should be interpreted as an upper bound. months or years to shut down, then only the least flexible employees would remain until the end, thus implying that the estimated effects represent an upper bound of the actual average effect of spousal unemployment on life satisfaction. To ensure that the plant closure experience was indeed exogenous, Table 2 furnishes results controlling for the lagged directly affected spouse's unemployment expectations (see Table 10 in Appendix A for variable definitions). In separate specifications (columns (2) and (4)), we also code all missing values for this variable as "no response" and include them in the regressions. This coding helps to avoid losing observations when we construct the (1) and (3)), which explains the slightly higher coefficient estimates that the spousal job loss variable attracts in these regressions. Nevertheless, the coefficient estimates of the key regressor reported in Table 2 ((columns (2) and (4)) are substantively similar to those in Table 1 , suggesting that the plant closing variable can be treated as exogenous. Second, given the panel structure of our data, attrition-or the non-random exit of spouses from the dataset for reasons correlated with the unemployment episode-is a potential concern. To understand whether it biases the estimates, following Wooldridge's (2002) approach we constructed a binary indicator taking the value of one if the indirectly affected spouse disappears from the sample in the next time period and zero if he/she stays in the panel. In Table 3 , Models (1) and (3), we show that controlling for sample attrition does not influence the results. The interaction term between the attrition dummy and the spousal job loss variable is also statistically insignificant for both genders, thus demonstrating that the cross-partner spillovers that we identify are not disproportionally higher or lower for survey dropouts. 16, 17 A related issue arises from the fact that partners may drop from the sample due to divorce or separation, which could be partly induced by the job loss episode (Doiron and Mendolia 2012; Eliason 2012; Hansen 2005; Rege et al. 2007) . By construction, our sample comprises cohabiting couples, which may be a self-selected sample of all couples experiencing unemployment. Given that the plant closing episode happened at any time since the past interview, our partner sample may represent those with strong marriage ties or other unobserved reasons to remain together. We test whether partnership dissolution through divorce and separation following the unemployment episode influences the results. Specifically, exploiting the panel structure of the data, for the couples for which we have marital status information in the next time period, we created a binary indicator variable that is equal to one if the indirectly affected spouse separates or divorces from their current partner in the subsequent observation period. The findings reported in Table 3 , columns (2) and (4), indicate that the main effect of spousal unemployment remains robust to this check. In addition, being divorced or separated in the next time period and the interaction term between divorce and spousal job loss is statistically insignificant for both the husband and wife sub-samples. This suggests that divorce among couples experiencing unemployment does not bias the 16 In Table 13 , we also furnish information about how the treated and comparison groups differ based on attrition status. Specifically, in panel A of Table 13 , we compare the control groups based on attrition status, separately for the husband (top left panel) and wife samples (top right panel). In both the husband and wife samples, the comparison groups differ along their observable characteristics according to attrition status. Yet, importantly, the treated samples, which provide the identifying variation in our estimations, are largely unaffected by attrition. This is evidenced by the statistically insignificant differences in means for (most of) the observable characteristics in between the observations remaining and dropping in from the treated sample (Panel B) . 17 In addition, in Appendix Table 17 , we also show the main regressions applying the sample weight, which partially addresses the concern that sample selectivity and the changing willingness to participate in surveys could be driving our results. However, note that the number of observations in Table 17 is smaller than in Table 1 as some individuals are assigned zero weights (Haisken-DeNew and Frick 2005) . The coefficient estimates on spousal unemployment in Table 17 are slightly higher (0.38 in the husband sample and 0.3 in the wife sample), but generally similar to those presented in Table 1 (0.34 in the husband sample and 0.25 in the wife sample), suggesting that sample selectivity is not driving our results. Table 13 for the attrition tables results. Yet, these results should be interpreted with caution as only 6 out of 188 treated couples experience subsequent separation in column (2) and only 15 out of 264 couples do so in column (4).
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A third identification threat may arise if plant closures are the result of certain regional shocks that also simultaneously influence life satisfaction. For example, firm closures may be driven by an overall decline in the regional economy and affect individual life satisfaction, which would upwardly bias our results. To understand the extent to which such region-specific changes matter, we conducted the analyses by including additional year×federal state interaction terms. Table 4 shows that the results in this specification remain very similar to the main results presented in Table 1 , although the coefficient estimates for the spousal unemployment variable are slightly lower compared to those in the main specification in the male sample.
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In summary, Tables 2, 3, and 4 imply that the finding that unexpected and involuntary spousal unemployment leads to cross-spouse life satisfaction declines is robust across different specifications and sensitivity tests.
20, 21
7 Channels and explanations
The income channel revisited
Our results thus far suggest that the cross-spouse declines in life satisfaction associated with partner unemployment are largely independent of current income. However, it is possible that the psychological costs of unemployment borne by indirectly affected spouses are due to financial concerns about the future. As Chadi and Hetschko (2017) note, income losses resulting from unemployment may be unimportant for subjective 18 We lack information on marital status in the next time period for some couples. In separate specifications, following Mendolia (2014) , we also created a dummy variable for partner change (instead of divorce), but the results (available upon request) were not very telling due to the small number of indirectly affected spouses who change their partner and experienced job loss due to plant closure. 19 Ideally, we would have wanted to check whether local-level shocks influence the results. Indeed, we merged the GSOEP data with regional-level (Raumordnungs-Regionen (ROR)) data from the INKAR database. However, we do not have sufficient degrees of freedom to credibly identify these effects. We offer analyses controlling for ROR-level unemployment in Table 16 in the appendix. All regressions are for 1998, 2001-2014 due to the INKAR data availability. 20 We also considered whether the results are driven by couples who experience multiple plant closure episodes. In the "husband" sample, whereby the wife loses her job, among the 201 "treated" cases, 193 wives (96.02%) lose their job just once, while 8 (3.98%) lose their job two times. In addition, in the "wife" sample, whereby the husband loses his job, out of the 280 treated cases, 268 (95.71%) experience unique job losses due to plant closures, while 12 couples experience two job losses due to plant closure. Therefore, it does not appear that the results are driven by couples who keep on experiencing plant closings on multiple occasions. Furthermore, to rule out the possibility that the results are further driven by couples in which the directly affected spouse has long unemployment experiences (due to various reasons), we further control for the directly affected spouse's cumulative unemployment experience to date and also interact this variable with the treatment. The results remain unchanged, which adds another level of reassurance about their robustness (results available upon request). 21 In Table 19 , we present some suggestive evidence that the negative well-being costs borne by the wives of the unemployed may be disproportionately concentrated among those with children in the household. The same does not hold true among indirectly affected husbands. We also note that Model (2) in Table 19 should be interpreted with caution as the standard errors in this specification are very large.
well-being as the unemployed substitute their former labor income with the income of other household members and unemployment benefits. Furthermore, Germany provides a relatively substantial unemployment insurance package in the first year of unemployment, which may mitigate the associated labor income loss. However, as the unemployment duration increases, the unemployment benefits, the re-employment probability, and household income decrease. Thus, the well-being loss resulting from spousal unemployment may reflect concerns about the directly affected partner's future labor market prospects and earnings rather than worries about the current situation.
To understand the extent to which such concerns about the future influence our results, in Table 5 we control for the duration (in months) of the spouse's current unemployment episode (Models (1) and (3)) and household income in the next survey period (Models (2) and (4)). 22 The duration of the unemployment episode of the partner is a count variable coded as 0 if the respondent's spouse is currently employed. The main results and conclusions remain virtually unaltered. The coefficient estimates for the duration of the current unemployment episode is relatively small in magnitude and statistically insignificant. Furthermore, Models (2) and (4) show that while future household income-which captures financial concerns about the future-is positively associated with current life satisfaction, controlling for it does not seem to eliminate the magnitude of the spousal job loss coefficient, thus suggesting that the results are not driven by considerations about future re-employment or finances. 22 To rule out the possibility that the results are further driven by couples in which the directly affected spouse has long unemployment experiences (due to various reasons), we further control for the directly affected spouse's cumulative unemployment experience to date and also interact this variable with the treatment. The results remain unchanged, which adds another level of reassurance about their robustness (results available upon request). In Table 6 , we further explore whether the results depend on who the couple's primary earner is. 23 The intuition is that spousal unemployment may not be as detrimental for the indirectly affected spouse if the unemployed partner was not the primary "breadwinner" in the couple. Nonetheless, the results in columns (1) and (6) demonstrate that the primary earner variable and its interaction with spousal job loss indicator are statistically insignificant, suggesting that the main results are independent of this factor.
Next, we explore the extent to which the main effects that we identify differ for couples at the bottom and top of the household income distribution. For this purpose, in separate regressions, we interact an indicator variable for bottom, middle, and top quartile earners with the job loss variable. The results presented in columns (2)-(5) of Table 6 , respectively, demonstrate that there are no differential effects at any quartile of the earnings distribution for indirectly affected husbands. In other words, spousal job loss equally hits indirectly affected spouses coming from both relatively poor and relatively rich households. The interaction term of the top income quartile is negatively and marginally statistically significant for indirectly affected wives (column (10)), implying that women in relatively well-off households may be disproportionately negatively affected by their partner's joblessness. This result may be driven by the stronger social norm to be successful among higher-status households.
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The results presented in this section imply that the life satisfaction penalty from involuntary spousal unemployment is generally not due to pecuniary factors; rather, it likely reflects the psychological distress and other non-pecuniary costs of unemployment such as social stigma. (2003), we test whether there is a social norm of unemployment within the couple, i.e., whether one's own unemployment mitigates the negative well-being consequences of spousal job loss due to plant closure. Using a cross-section of respondents from Berlin and Magdeburg in 2008, Knabe et al. (2016) examine how one's own unemployment depends on the labor force status of the partner. The authors find that the large well-being gap between unemployed and employed partnered men (4.3 points on a 0-10 scale) is mitigated if their spouses are unemployed or inactive. Among partnered women, one's own unemployment is associated with a 1.1 point decline in life satisfaction, which is partially mitigated by having an inactive partner. However, our results do not support the evidence of a social norm of unemployment at the couple level. The results in Table 7 document that while personal unemployment is negatively associated with life satisfaction, the interaction term is statistically insignificant, suggesting that one's own unemployment has no additional effect above and beyond the negative impact of spousal job loss due to company closure. Nonetheless, one should be cautious in interpreting these results given the lack of sufficient statistical power to identify the effects.
Satisfaction with life domains
In Table 8 , we further explore whether and how spousal unemployment affects satisfaction with housework, free time, household income, living standards, and health. While Chadi and Hetschko (2017) study satisfaction with different life domains resulting from individual unemployment, to our knowledge no comparable analyses 24 In Table 20 , we offer the results from a similar exercise whereby we interact the quartiles of household income from asset flows with the treatment variables. The intuition is that couples with large asset incomes may not be as affected by spousal unemployment compared to a couple with relatively small assets. We see some suggestive evidence for this hypothesis in Model (8) whereby the life satisfaction declines for wives whose husbands lose their jobs are concentrated among second quartile of the household asset income distribution. 25 For comparison purposes, we also assessed the well-being spillover of spousal unemployment due to his/her own resignation, i.e., voluntary unemployment (Table 18 ). The coefficient estimate on the spousal unemployment is positive and statistically insignificant in the male partner regression, although the one in the female sub-sample is marginally statistically significant. In line with expectations, the results suggest that spousal voluntary unemployment is generally unassociated with the life satisfaction of the indirectly affected partner. In addition, in Table 18 , we also offer results using another proxy for involuntary unemployment entrynamely dismissals-which is less exogenous than plant closings. Nevertheless, the estimates in Table 18 suggest that spousal dismissals are also negatively associated with the indirectly affected spouse's life evaluations, which confirms the argument regarding the psychological costs induced by involuntary unemployment. In addition, the larger coefficient estimates (in absolute value) among female partners whose husbands get dismissed (compared with the original results in Table 1 ) confirms the more endogenous nature of "dismissals." exist at the couple level. Like the life evaluations variable, the regressands in Table 8 are subjective assessments of the different life aspects measured on a 0-10 scale.
We provide some intuition about the expected results. First, concerning the regressions using satisfaction with housework as the dependent variable, the gender identity hypothesis (Akerlof and Kranton 2000) posits that individuals derive "identity utility" from adhering to social norms. Thus, upon becoming unemployed, men-traditionally viewed as "breadwinners"-may shy away from housework, while unemployed women may substitute market work with household work (Grogan and Koka 2013) . Therefore, we expect that satisfaction with household work would increase for indirectly affected men (whose wives enter unemployment) but remain unchanged or decrease for indirectly affected women. 26 Second, if spouses have a complementarity in leisure and value time spend together more than income or social status, then satisfaction with free time for the indirectly affected spouse could increase following spousal job loss. This expectation is also inspired by the finding in Chadi and Hetschko (2017) that satisfaction with free time and family life increases for those who themselves become unemployed. Third, given that the consequences of unemployment are largely non-pecuniary and that unemployment benefits in Germany are relatively high in the first year of unemployment, we expected no effects of spousal job loss on satisfaction with household income and satisfaction with living standards unless the satisfaction comes from the subjective valuation of labor income. Finally, given the finding in Marcus (2013) that spousal unemployment affects the indirectly affected partner's mental health, we anticipated that spousal unemployment attracts negative coefficient estimates for both genders in the health satisfaction regressions. Consistent with our expectations, Table 8 shows that while spousal involuntary unemployment is negatively associated with the other partner's health satisfaction, the relationship is positive between unemployment and housework satisfaction, although both coefficient estimates are statistically insignificant. The null impact of spousal job loss on health satisfaction is in line with Schmitz (2011) , who shows that plant closings do not affect individual health satisfaction. While unemployed individuals increase their time spent in housework (Chadi and Hetschko 2017) , this increase in home production does not translate into increased housework satisfaction among their partners.
In addition, as noted above, spousal unemployment could be positively associated with leisure satisfaction if indirectly affected partners value their time spent together more than household income or social status associated with employment. Despite the statistical insignificance, the negative sign of the coefficient estimate on unemployment in the leisure satisfaction regressions in the male sample (Model (2) in Table 8 ) implies that the loss of income and the social status concerns dominate the leisure complementarity between spouses. The opposite conclusion holds true in the female sample (Model (7) in Table 8 ), again despite the statistical insignificance of the spousal unemployment variable.
Nevertheless, the main insight from Table 8 is that spousal job loss due to firm closure strongly reduces the other partner's satisfaction with household income and satisfaction with living standards. Indirectly affected men's income satisfaction declines by 0.7 points, which is enormous compared to the corresponding overall life satisfaction loss triggered by spousal unemployment. The corresponding losses for indirectly affected wives are even greater, being about one point on a 0-10 scale. These large coefficient estimates at the couple level are similarly documented at the individual level by Chadi and Hetschko (2017) , who report income satisfaction declines of about 1.6 points (on a 0-10 scale) following one's own unemployment. Table 8 also demonstrates that satisfaction with living standards declines by about 0.4 points for male partners and by 0.3 points for female partners.
These results suggest that both genders experience a deterioration in their household's perceived financial well-being, but not in terms of other life aspects. Upon first glance, this finding may appear at odds with our result that income does not explain the life satisfaction loss associated with spousal joblessness. Our explanation hinges on modifying the argument in Chadi and Hetschko (2017) , who explain for the negative income satisfaction coefficient associated with individual unemployment with the disutility of not earning labor income. Specifically, couples in which one spouse is unemployed likely cover their consumption needs with the earnings of the other spouse or via income from public transfers. Thus, while the cross-spouse psychological costs of unemployment are independent of income, the large income satisfaction declines shown in Table 8 could be due to the loss of spousal labor income and the stigma effects associated with unemployment and living on public welfare (Chadi and Hetschko 2017) . Thus, the negative coefficient estimates for these perceived financial well-being variables likely reflect the disutility of having a partner who fails to comply with the social norm of working and earning a living (Stutzer & Lalive 2004 ). This Table 9 The effects of one spouse's job loss on the other spouse's satisfaction with household income and satisfaction with living standards, with and without income controls, fixed 
( 1 0 ) ( 1 1 ) ( 1 2 reasoning further explains the larger negative coefficient estimate for women whose husbands become unemployed, highlighting the social norm of husbands as the breadwinners.
In subsequent analyses, we investigate whether the decline in satisfaction with income and standard of living is driven by an income effect. Specifically, in Table 9 we present results whereby in separate regressions we exclude the household income variable and control for household asset income as well as income in the next time period. Evidently, for both genders and when satisfaction with both household income and living standards are the dependent variables, the coefficient estimates on spousal unemployment do not differ much depending on whether we include or exclude income or whether we control for household asset income or future income. These results are in line with the findings in Table 1 and suggest that the actual financial conditions (current and future) do not drive our effects; rather, the well-being consequences of unemployment that we document are likely attributable to the worsened perception about the financial situation and the subsequent psychological burden imposed on the partners of the unemployed.
Anticipation of and adaptation to spousal unemployment
Earlier work provides strong empirical evidence of both lead and lagged effects of one's own unemployment on current life satisfaction. According to Clark and Georgellis (2013) , while life satisfaction normalizes (although it does not necessarily return to baseline) after some life events, there is no adaptation to unemployment among males. To evaluate the degree of anticipation and adaptation to spousal involuntary unemployment, we estimate the model described in Eq. (2) using the leads and lags of the unemployment indicator. As explained in Section 3, the estimation of Eq. (2) is based on the treated sample in which directly affected spouses lose their jobs due to plant closure. Therefore, one should be cautious in comparing the results with those from our main specifications (i.e., Tables 1-9) which rely on a much larger sample (namely, including both treated and comparison couples). Figure 1 illustrates the spousal life satisfaction patterns before and after the other partner becomes unemployed due to plant closure. The left panel of the graph refers to the "husband sample" (whereby the female spouse becomes unemployed) and the right panel illustrates the results from the "wife sample" (whereby the male partner experiences a plant closure). The results suggest strong lead and lagged effects of unemployment for female partners. Importantly, indirectly affected wives' life satisfaction does not bounce back to the baseline score two years after husbands' unemployment, suggesting that there is no adaptation to unemployment for this group. The picture is less clear-cut for male partners whose wives lose their jobs due to plant closures. The confidence intervals are notably larger for the "husband sample" due to the smaller sample size within the observation period (compared with the "wife sample").
For comparison purposes, Fig. 2 still relies on the couple sample but shows the results of one's own life satisfaction patterns before and after involuntary unemployment over the same period. The results are in line with those documented by Clark and Georgellis (2013) . When men experience job loss, we find evidence of no adaptation of life satisfaction to their own unemployment, whereas the picture is again not so clear-cut when women become jobless. The imprecise estimates in the cases when women become jobless in Figs. 1 and 2 are attributed to the small number of "treated" observations (i.e., fewer women than men lose their jobs due to plant closures, see also Table 11 in Appendix A). Thus, we show the female sample results for illustrative purposes but refrain from drawing solid conclusions about anticipation and adaptation patterns.
Conclusion
Personal unemployment has large psychological costs that extend beyond the mere income loss. In this paper, we use representative German household panel data with information on exogenous unemployment entry to provide causal evidence that the non-pecuniary costs of unemployment are also borne by spouses. Husbands' life satisfaction drops by about 0.34 points following their spouse's unemployment, while the life satisfaction of wives whose partner becomes unemployed drops by about 0.25 points (on a 0-10 scale). The suffering imposed on the partners is large and would require compensations of about 49,000 Euros for indirectly affected males and about 52,000 Euros for indirectly affected females to bring spouses to their previous wellbeing levels. While men largely appear to adapt to their wives' unemployment, women 828 M. Nikolova, S. H. Ayhan . Given the fixed effects estimation, the coefficient estimates should be interpreted as the change in life satisfaction (within a person) with respect to the score three (or more) years before the partner gets unemployed due to plant closure whose husbands experienced plant closures suffer life satisfaction declines even three years after unemployment. Our results are robust to a number of sensitivity checks, including controlling for the job loss anticipation, accounting for panel attrition, couple dissolution, and regional shocks.
As in the case of individual unemployment, the estimated effects are independent of income but result in large declines in perceived financial situation. Similar to Chadi and Hetschko (2017) , we interpret the large dissatisfaction with income and living standards following spousal unemployment as a marker of the high value attached to market work, the disutility of living on public assistance, and accordingly, the social stigma of being jobless. Overall, these findings imply that the large non-pecuniary costs of spousal unemployment are due to psychological scarring from the unemployment experience itself.
Our analysis has several policy implications. First, policies aimed at alleviating the consequences of unemployment should also consider other household members and especially female partners. Second, in the spirit of Bubonya et al. (2017) , we argue that unemployment policies that simply provide monetary assistance are unlikely to restore affected families' well-being. At the same time, policies that seek to reduce the psychological burden related to the stigma of being unemployed or receiving . Given the fixed effects estimation, the coefficient estimates should be interpreted as the change in life satisfaction (within a person) with respect to the score three (or more) years before the entering unemployment due to plant closure unemployment benefits could be a double-edged sword if they prolong the unemployment duration. Finally, our findings are also informative to employers who may want to consider a household perspective when designing severance packages. They should be aware that lay-offs scar not only workers but also their families, while the negative psychological effects could be long-lasting. 
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Appendix A and 2000 as the reasons for job termination question excluded the plant closure response. Additionally, 1993 is excluded as the doctor visits question was not asked then. The differences between husbands whose wives lost jobs due to plant closure and due to other reasons are statistically insignificant except in the case of education, income, and home ownership. The differences between the wives of those who lost job to plant closure and due to other reasons are, however, statistically significant, except in the case of selfemployment, annual work hours, household size, and household income from asset flows Source: Authors' calculations based on GSOEP 1991-2015. Notes: The table shows the summary statistics for the treated and comparison group observations according to whether they remain in the sample (no attrition) or drop out (attrition). * = statistically significant differences (at the 0.05 level or lower); ** = statistically significant differences (at the 0.10 level)
In Table 12 , we compare the observable characteristics of spouses whose partners lost their jobs due to a plant closure with those whose partners are registered unemployed for any reason. The table suggests that husbands whose wives experienced plant closure are similar to husbands with unemployed wives. The differences that are statistically significant at the 1% concern annual work hours and household income. The right panel of Table 12 further shows that wives whose husbands experienced company closures are also similar to the sample of wives with unemployed partners. The statistically significant differences at the 1% concern home ownership and household income. Some further differences are statistically significant at the 10% level. While we acknowledge these differences, we cannot directly address them.
Appendix B Table 14 Effect of own job loss due to plant closure on own life satisfaction, fixed effects Males Females As noted in Section 6, our results could be driven by local labor market shocks, such as rising regional unemployment resulting from declining industries, which influence both firm closures and spousal life satisfaction. To ascertain whether this identification threat changes our results, we merged the GSOEP sample with unemployment data at the regional (i.e., ROR) level from the INKAR database, which is currently available until 2014. The unemployment data on the 96 ROR regions in Germany is available starting in 1998. Ideally, we would have wanted to include regional-level (ROR-level) fixed effects but unfortunately this was unfeasible as some RORs do not have any couples experiencing company closings. Instead, we conducted the analyses controlling for the local unemployment rate. Note also that the plant closure variable is not available in 1999 and 2000 and thus these years are excluded from the regressions. The regressions are thus effectively for 1998, 2001-2014. Table 16 presents the results.
In Models (1) and (4), we replicate the baseline results (i.e., those reported in Table 1 ) for the 1998, 2001-2014 sample. Based on these results, it is clear that this sub-sample differs from the main analysis sample. Table 16 , Model (1) shows that the coefficient for spousal job loss is negative but statistically significant, which is unsurprising given the smaller number of treated couples. The results in Model (4), whereby the husband loses his job, remain significant. Adding the regional-level unemployment (Models (2) and (4)), which itself is negatively associated with both male and female partner's life satisfaction, does not change the coefficient estimate on the spousal job loss due to plant closure. Finally, the regional unemployment level has no additional effect on the indirectly affected spouse's well-being when interacted with spousal unemployment in Models (3) and (6). These findings suggest that the results that we identify are not driven by the regional unemployment conditions, at least for the 1998-2014 sub-sample.
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